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A terminal receives a supplementary service configuration
instruction, and obtains a configuration parameter
corresponding to the service configuration mstruction; and
uploads the contiguration parameter to a mobile switching
center by using a circuit switched domain, so that the
mobile switching center stores the configuration parameter
as call supplementary service configuration of the circuit
switched domam mto a home location register

S204
, 4

The home location register returns corresponding
configuration feedback mformation to the terminal by
using the mobile switching center

5206
' -

The terminal further determines, according to the
configuration feedback information, whether contiguration
succeeds, and i the configuration succeeds, stores the
configuration parameter as on-terminal call supplementary
service configuration into the terminal

FIG. 11
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SYNCHRONIZATION METHOD,
APPARATUS, AND SYSTEM FOR CALL
SUPPLEMENTARY SERVICE
CONFIGURATION

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a national stage of International Appli-
cation No. PCT/CN2015/071952, filed on Jan. 30, 2015,
which 1s hereby incorporated by reference in 1ts entirety.

TECHNICAL FIELD

The present mnvention relates to the field of communica-
tions technologies, and in particular, to a synchronization
method, apparatus, and system for call supplementary ser-
vice configuration.

BACKGROUND

Supplementary services are improvements and supple-
ments to basic services 1n mobile communications, and
mainly include seven categories: call identification, call
forwarding, call completion, multiparty call, call barring,
charging notification, and closed user group. For example, a
call waiting service 1s one of supplementary services of a
voice call service (basic service). A function of the call
waiting service 1s as follows: When a mobile phone user 1s
on a call, and another call 1s initiated to the user, 1n this case,
a party that imitiates the new call is set to wait, and the user
on a call may select whether to answer the new 1mmcoming
call, or reject or neglect the new incoming call.

However, with a generational shift of a communications
network, an implementation manner of the supplementary
services 1n each generation of communications network 1s
not the same. For example, 1n a conventional 2G (GSM,
CDMA, and the like) or 3G (WCDMA and the like) net-
work, a voice call service and its corresponding supplemen-
tary service are borne by a circuit switched domain (that 1s,
CS domain, Circuit Switch), and service configuration of the
voice call service 1s stored in a subscriber configuration
database (that 1s, HLR, Home Location Register, home
location register) on a network side 1n a core network. When
the corresponding supplementary service 1s conducted, a
mobile switching center (MSC, Mobile Switching Center)
reads the corresponding service configuration. However, in
an emerging LTE (Long Term Evolution, Long Term Evo-
lution system, that 1s, a 4G network) network, a voice call
uses a VOLTE (Voice over LTE Network) technology, and 1s
borme by an IMS (IP Multimedia Subsystem, multimedia
subsystem) domain of the LTE network. Service configura-
tion of a VoLTE service 1s stored on a terminal. When a user
moves from an area covered by the LTE network to an area
covered by the conventional 2G or 3G network and a
handover occurs, a case in which call supplementary service
configuration 1s not synchronous occurs, thereby requiring
the user to manually re-perform configuration. Therefore, a
capability of adapting to multiple communications networks
in a process ol performing call supplementary service con-
figuration 1n a conventional technology 1s relatively low.

SUMMARY

In view of this, 1t 1s necessary to provide a synchroniza-
tion method for call supplementary service configuration
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2

that can improve a capability of adapting to multiple com-
munications networks. The method includes:

recerving an entered supplementary service configuration
instruction, and obtaining a configuration parameter corre-
sponding to the supplementary service configuration instruc-
tion;

uploading the configuration parameter to a mobile switch-
ing center by using a circuit switched domain, so that the
mobile switching center stores the configuration parameter
as call supplementary service configuration of the circuit
switched domain 1nto a home location register;

recerving returned configuration feedback information;
and

determiming, according to the configuration feedback
information, whether configuration succeeds, and storing the
configuration parameter as on-terminal call supplementary
service configuration 1f the configuration succeeds.

In a first possible implementation manner of a first aspect,
betore the step of recerving an entered supplementary ser-
vice configuration instruction, the method further includes:

recerving a power-on instruction, and downloading call
supplementary service configuration of the circuit switched
domain by using the circuit switched domain from the home
location register; and

storing the downloaded call supplementary service con-
figuration of the circuit switched domain as on-terminal call
supplementary service configuration.

With reference to the possible implementation manner of
the first aspect, 1n a second possible implementation manner,
betore the step of recerving an entered supplementary ser-
vice configuration instruction, the method further includes:

recerving a service configuration display instruction, and
downloading call supplementary service configuration of the
circuit switched domain by using the circuit switched
domain from the home location register; and

storing the downloaded call supplementary service con-
figuration of the circuit switched domain as on-terminal call
supplementary service configuration, and displaying the
on-terminal call supplementary service configuration.

With reference to the first aspect and the first or the second
possible implementation manner of the first aspect, in a third
possible implementation manner, the step of downloading
call supplementary service configuration of the circuit
switched domain by using the circuit switched domain from
the home location register 1s:

invoking a communications interface function of a radio
interface layer, and downloading the call supplementary
service configuration of the circuit switched domain from
the home location register by using the function.

With reference to the possible implementation manners of
the first aspect, 1n a fourth possible implementation manner,
after the step of determining, according to the configuration
teedback information, whether configuration succeeds, the
method further includes:

discarding the configuration parameter 1f the configura-
tion fails.

With reference to the possible implementation manners of
the first aspect, 1n a fifth possible implementation manner,
alter the step of determining, according to the configuration
feedback information, whether configuration succeeds, the
method further includes:

storing the configuration parameter as on-terminal call
supplementary service configuration 1f the configuration
fails; and

periodically uploading the on-terminal call supplementary
service configuration to the mobile switching center, so that
the mobile switching center stores the on-terminal call
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supplementary service configuration as the call supplemen-
tary service configuration of the circuit switched domain
into the home location register.

With reference to the possible implementation manners of
the first aspect, 1n a sixth possible implementation manner,
alter the step of determining, according to the configuration
teedback information, whether configuration succeeds, the
method further includes:

storing the configuration parameter as the on-terminal call
supplementary service configuration 1f the configuration
fails; and when 1t 1s detected that a network handover occurs,
uploading the on-terminal call supplementary service con-
figuration to the mobile switching center, so that the mobile
switching center stores the on-terminal call supplementary
service configuration as the call supplementary service con-
figuration of the circuit switched domain into the home
location register.

In addition, 1t 1s further necessary to provide a synchro-
nization apparatus for call supplementary service configu-
ration that can improve a capability of adapting to multiple
communications networks.

A second aspect of an embodiment of the present inven-
tion provides a synchronization apparatus for call supple-
mentary service configuration, mncluding:

a configuration instruction receiving module, configured
to receive an entered supplementary service configuration
instruction, and obtain a configuration parameter corre-
sponding to the supplementary service configuration instruc-
tion;

a circuit switched domain configuration module, config-
ured to upload the configuration parameter to a mobile
switching center by using a circuit switched domain, so that
the mobile switching center stores the configuration param-
cter as call supplementary service configuration of the
circuit switched domain into a home location register;

a feedback information receiving module, configured to
receive returned configuration feedback information; and

a local configuration module, configured to determine,
according to the configuration feedback information,
whether configuration succeeds, and store the configuration
parameter as on-terminal call supplementary service con-
figuration if the configuration succeeds.

In a first possible implementation manner of the second
aspect, the apparatus further includes a power-on synchro-
nization module, configured to receive a power-on nstruc-
tion, and download call supplementary service configuration
of the circuit switched domain by using the circuit switched
domain from the home location register; and

store the downloaded call supplementary service configu-
ration of the circuit switched domain as on-terminal call
supplementary service configuration.

With reference to the possible implementation manner of
the second aspect, mn a second possible 1mplementation
manner, the apparatus further includes a configuration dis-
play module, configured to receive a service configuration
display instruction, and download call supplementary ser-
vice configuration of the circuit switched domain by using
the circuit switched domain from the home location register;
and

store the downloaded call supplementary service configu-
ration of the circuit switched domain as on-terminal call
supplementary service configuration, and display the on-
terminal call supplementary service configuration.

With reference to the second aspect and the first or the
second possible immplementation manner of the second
aspect, 1 a third possible 1implementation manner, the
power-on synchronization module or the configuration dis-
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4

play module 1s further configured to imnvoke a communica-
tions interface function of a radio interface layer, and
download call supplementary service configuration of the
circuit switched domain from the home location register by
using the function.

With reference to the possible implementation manners of
the second aspect, in a fourth possible 1implementation
manner, the local configuration module 1s further configured
to discard the configuration parameter if the configuration
fails.

With reference to the possible implementation manners of
the second aspect, 1n a fifth possible implementation manner,
the local configuration module 1s further configured to store
the configuration parameter as on-terminal call supplemen-
tary service configuration if the configuration fails; and
periodically upload the on-terminal call supplementary ser-
vice configuration to the mobile switching center, so that the
mobile switching center stores the on-terminal call supple-
mentary service configuration as the call supplementary
service configuration of the circuit switched domain 1nto the
home location register.

With reference to the possible implementation manners of
the second aspect, in a sixth possible implementation man-
ner, the local configuration module 1s further configured to
store the configuration parameter as the on-terminal call
supplementary service configuration if the configuration
fails; and when 1t 1s detected that a network handover occurs,
upload the on-terminal call supplementary service configu-
ration to the mobile switching center, so that the mobile
switching center stores the on-terminal call supplementary
service configuration as the call supplementary service con-
figuration of the circuit switched domain into the home
location register.

In addition, it 1s further necessary to provide a synchro-
nization system for call supplementary service configuration
that can 1improve a capability of adapting to multiple com-
munications networks.

A third aspect of an embodiment of the present mnvention
provides a synchronmization system for call supplementary
service configuration, including a terminal and a home
location register, where

the terminal 1s configured to receive an entered supple-
mentary service configuration instruction, and obtain a con-
figuration parameter corresponding to the supplementary
service configuration instruction; and upload the configura-
tion parameter to a mobile switching center by using a
circuit switched domain, so that the mobile switching center
stores the configuration parameter as call supplementary
service configuration of the circuit switched domain 1nto the
home location register;

the home location register returns corresponding configu-
ration feedback information to the terminal by using the
mobile switching center; and

the terminal 1s further configured to determine, according
to the configuration feedback information, whether configu-
ration succeeds, and store the configuration parameter as
on-terminal call supplementary service configuration into
the terminal 1f the configuration succeeds.

In a first possible implementation manner of the third
aspect, the system further includes a home subscriber server,
where the terminal 1s further configured to: when being
handed over to a communications network based on the
circuit switched domain, obtain the on-terminal call supple-
mentary service configuration stored on the terminal, and
upload the on-terminal call supplementary service configu-
ration stored on the terminal to the home subscriber server
corresponding to the terminal for storage; and
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the home subscriber server i1s further configured to send
the on-terminal call supplementary service configuration to
the home location register corresponding to the terminal,
where the on-terminal call supplementary service configu-
ration 1s stored as call supplementary service configuration
of the circuit switched domain.

With reference to the possible implementation manner of
the third aspect, 1n a second possible implementation man-
ner, the home location register 1s further configured to: when
the terminal 1s handed over to a communications network
based on a multimedia subsystem, send call supplementary
service configuration, of the circuit switched domain, cor-
responding to the terminal to the home subscriber server
corresponding to the terminal; and

the home subscriber server 1s further configured to deliver
the received call supplementary service configuration, of the
circuit switched domain, corresponding to the terminal to
the terminal, so that the terminal stores the call supplemen-
tary service configuration, of the circuit switched domain,
corresponding to the terminal as on-terminal call supple-
mentary service configuration.

In addition, for the foregoing synchronization system for
call supplementary service configuration, correspondingly, 1t
1s Turther necessary to provide a synchronization method for
call supplementary service configuration that can improve a
capability of adapting to multiple communications net-
works.

The synchronization method for call supplementary ser-
vice configuration includes:

receiving, by a terminal, an entered supplementary service
configuration instruction, and obtaimng a configuration
parameter corresponding to the supplementary service con-
figuration 1nstruction; and uploading the configuration
parameter to a mobile switching center by using a circuit
switched domain, so that the mobile switching center stores
the configuration parameter as call supplementary service
configuration of the circuit switched domain into a home
location register;

returning, by the home location register, corresponding
configuration feedback information to the terminal by using
the mobile switching center; and

further determining, by the terminal according to the
configuration feedback information, whether configuration
succeeds, and storing the configuration parameter as on-
terminal call supplementary service configuration into the
terminal 11 the configuration succeeds.

In a first possible implementation manner of the third
aspect, the method further includes:

obtaining, by the terminal when being handed over to a
communications network based on the circuit switched
domain, the on-terminal call supplementary service configu-
ration stored on the terminal, and uploading the on-terminal
call supplementary service configuration stored on the ter-
minal to a home subscriber server corresponding to the
terminal for storage; and

sending, by the home subscriber server, the on-terminal
call supplementary service configuration to the home loca-
tion register corresponding to the terminal for storage.

With reference to the possible implementation manner of
the third aspect, 1n a second possible implementation man-
ner, the method further includes:

sending, by the home location register when the terminal
1s handed over to a communications network based on a
multimedia subsystem, call supplementary service configu-
ration, of the circuit switched domain, corresponding to the
terminal to the home subscriber server corresponding to the
terminal; and
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turther delivering, by the home subscriber server, the
received call supplementary service configuration, of the
circuit switched domain, corresponding to the terminal to
the terminal, so that the terminal stores the call supplemen-
tary service configuration, of the circuit switched domain,
corresponding to the terminal as on-terminal call supple-
mentary service configuration.

In the foregoing synchronization method for call supple-
mentary service configuration, when performing local call
supplementary service configuration, a user first performs
configuration on a home location register corresponding to
a terminal of the user by using a circuit switched domain,
and then selects, according to a configuration result in the
circuit switched domain, whether to make the local configu-
ration take eflect, so that the local configuration of the user
(call supplementary service for an IMS domain) and con-
figuration stored on the home location register (call supple-
mentary service configuration for a CS domain) can be kept
synchronous. Therefore, the local configuration of the user
can be simultaneously applied to an LTE network and
conventional 2G and 3G networks, and a capability, of the
call supplementary service configuration stored on the ter-
minal, to adapt to multiple communications networks 1s
improved.

BRIEF DESCRIPTION OF THE DRAWINGS

To describe the technical solutions 1n the embodiments of
the present invention or the prior art more clearly, the
following briefly describes the accompanying drawings
required for describing the embodiments. Apparently, the
accompanying drawings in the following description show
merely some embodiments of the present invention, and a
person of ordinary skill in the art may still derive other
drawings from these accompanying drawings without cre-
ative eflorts.

FIG. 1 1s a flowchart of a synchronization method for call
supplementary service configuration according to an
embodiment;

FIG. 2 1s a sequence diagram of a process i which a
terminal performs service configuration according to an
embodiment;

FIG. 3 1s a sequence diagram in which a terminal 1s
powered on and enables a synchronous process according to
an embodiment;

FIG. 4 1s a sequence diagram of a process 1n which a user
opens a configuration interface of a terminal according to an
embodiment;

FIG. 5 1s a sequence diagram of a process 1 which a
terminal 1s periodically and automatically synchronized
according to an embodiment;

FIG. 6 1s a schematic structural diagram of a synchroni-
zation apparatus for call supplementary service configura-
tion according to an embodiment;

FIG. 7 1s a schematic structural diagram of a synchroni-
zation apparatus for call supplementary service configura-
tion according to another embodiment;

FIG. 8 1s a schematic structural diagram of a terminal
according to another embodiment;

FIG. 9 1s a topology diagram of a synchronization system
for call supplementary service configuration according to an
embodiment;

FIG. 10 1s a topology diagram of a synchronization
system for call supplementary service configuration accord-
ing to an embodiment;
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FIG. 11 1s a flowchart of a synchronization method for call
supplementary service configuration according to an

embodiment;

FIG. 12 1s a sequence diagram of a process i which a
terminal network 1s handed over to an area covered by a 5
circuit switched domain according to an embodiment; and

FIG. 13 1s a sequence diagram in which a terminal
network 1s handed over to an area covered by an IMS

domain according to an embodiment.
10

DETAILED DESCRIPTION

The following clearly and completely describes the tech-
nical solutions i1n the embodiments of the present invention
with reference to the accompanying drawings in the embodi- 15
ments of the present invention. Apparently, the described
embodiments are merely some but not all of the embodi-
ments of the present invention. All other embodiments
obtained by a person of ordinary skill in the art based on the
embodiments of the present invention without creative 20
cllorts shall fall within the protection scope of the present
invention.

As described above, an LTE (Long Term Evolution, Long
Term Evolution system, that 1s, a 4G network) network 1s an
emerging network, and currently 1s still in a construction 25
stage 1n China. Therefore, there 1s a case that the LTE
network and 2G and 3G networks coexist. A user needs to
separately configure a call supplementary service indifferent
communications networks. In this case, a non-synchronous
configuration problem occurs. 30

For example, in an area covered by VOLIE, the user
selects to disable a call waiting service. However, configu-
ration generated by the disable operation 1s merely stored
locally on a terminal, and 1s not uploaded to a home location
register ol a circuit switched domain of the 2G network for 35
storage. Therelore, after the user moves to an area covered
by the 2G network borne by the circuit switched domain, it
1s still possible that during a voice call, the user receives an
incoming call reminder from a third party call (depending on
a configuration file stored in the home location register 40
corresponding to the terminal). However, a real intention of
the user should be that under any circumstance, no incoming,
call reminder can be received during a call as long as
disabling call waiting 1s set on a mobile phone.

Theretfore, to improve network adaptation of call supple- 45
mentary service configuration, a synchronization method for
call supplementary service configuration 1s specially pro-
posed, where the method may depend on a computer pro-
gram, and the computer program may run on a computer
system that complies with the von Neumann system. The 50
computer system may be an electronic device, such as a
mobile phone, a smartphone, or a tablet computer or a
palmtop computer that supports a SIM card and has a
cellular function.

In an embodiment, specifically, as shown in FIG. 1, the 55
method includes:

Step S102: Receive an entered supplementary service
configuration instruction, and obtain a configuration param-
cter corresponding to the supplementary service configura-
tion 1nstruction. 60

The supplementary service configuration instruction 1s an
instruction used to configure a supplementary service, such
as an 1instruction for enabling or disabling a call waiting
service. The configuration parameter 1s a parameter that 1s
used for executing a call supplementary service and that 1s 65
included 1n the supplementary service configuration mstruc-
tion.

8

In this embodiment, a centralized call supplementary
service configuration interface may be displayed, where the
centralized configuration interface 1s used to configure a
configuration parameter of a call supplementary service that
1s applicable to all existing mobile network types. For
example, the call waiting service may be configured by
using a checkbox (checkbox). IT a user selects the checkbox,
which means entering a configuration instruction for
enabling the call waiting service, the entered configuration
parameter 1s enabled; or i the user deselects the checkbox,
which means entering a configuration instruction for dis-
abling the call waiting service, the entered configuration
parameter 1s disabled. The configuration parameter that 1s
applicable to all the mobile network types and entered by
using the centralized configuration interface 1s on-terminal
call supplementary service configuration, where the on-
terminal call supplementary service configuration 1s stored
on the terminal that performs the foregoing steps, and may
be applied to a 4G network corresponding to a multimedia
subsystem (IMS domain) or another communications net-
work 1n which call supplementary service configuration 1s
stored on a terminal.

Step S104: Upload the configuration parameter to a
mobile switching center by using a circuit switched domain,
so that the mobile switching center stores the configuration
parameter as call supplementary service configuration of the
circuit switched domain 1into a home location register.

In this embodiment, the terminal may use the foregoing
entered configuration parameter as a function mmvoking
parameter to mvoke a commumnications interface function of
a radio 1mterface layer (RIL, radio interface layer), and send
the configuration parameter to the mobile switching center
MSC, located mm a core network, by using the circuit
switched domain. Then, the MSC sends the configuration
parameter to the home location register (HLR, home loca-
tion register) for storage. The configuration parameter that 1s
related to the call supplementary service and stored in the
HLR 1s call supplementary service configuration of the
circuit switched domain.

An operating system (such as Android or Windows
Mobile) of a mobile communications device such as an
existing smartphone generally provides RIL framework
code. When a communications interface function provided
by the operating system 1s being invoked, a baseband
processor of the mobile communications device can be
controlled to perform data sending and receiving work of a
radio channel, and an 1nstruction sent by the mobile com-
munications device 1s sent to the home location register by
using a series of network elements through the circuit
switched domain.

For example, in the Android system, a setCall Waiting,
function 1n an RIL framework (RIL communications inter-
face function for setting the call waiting service) may be
invoked to generate a corresponding instruction to control a
baseband controller to send the foregoing entered configu-
ration parameter to the home location register by using a
series of network elements in the circuit switched domain
for storage.

The home location register (HLR) 1s a database that 1s
responsible for mobile user management in a 2G or 3G
communications network; stores subscription data of a man-
aged user and location information of the mobile user, and
may provide routing information for a call to a terminal.

In this embodiment, a process in which the terminal
uploads the configuration parameter by using the circuit
switched domain 1s as follows: The terminal sends the
configuration parameter to a base station controller (BSC,
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Base Station Controller) by using a channel of the circuit
switched domain through the RIL interface. Then, the base
station controller transmits the configuration parameter to
the mobile switching center (MSC, Mobile Switching Cen-
ter) by using a common channel signaling network (CCS,
Common Channel Signalling, referred to as Signaling Sys-
tem 7 1n China). Then, the mobile switching center sends the
configuration parameter to the home location register for
storage.

Step S106: Receive returned configuration feedback
information.

After recerving the configuration parameter forwarded by
the MSC, the home location register stores the configuration
parameter 1nto a database of the home location register. The
configuration parameter 1s call supplementary service con-
figuration of the circuit switched domain. Then, the home
location register may return, by using the mobile switching
center, configuration feedback information indicating a con-
figuration success to the terminal. If the home location
register fails to store the configuration parameter, the home
location register may return configuration feedback infor-
mation 1ndicating a configuration failure to the terminal.
Correspondingly, the configuration feedback information 1s
returned to the terminal by using the above mentioned a
series ol network elements 1n the circuit switched domain.
The terminal may obtain the configuration feedback infor-
mation by parsing the configuration feedback information
through the RIL layer.

Step S108: Determine, according to the configuration
teedback information, whether configuration succeeds; i1 the
configuration succeeds, perform step S110; otherwise, per-
form step S112.

Step S110: Store the configuration parameter as on-
terminal call supplementary service configuration.

Step S112: Configuration fails.

If the configuration feedback information i1s that the
configuration succeeds, the terminal stores the configuration
parameter. The configuration parameter stored on the termi-
nal 1s on-terminal call supplementary service configuration.
That 1s, a service 1s conducted according to the on-terminal
call supplementary service configuration regardless of the
2G, 3G, or 4G network. In the 2G or 3G network, the
on-terminal call supplementary service configuration 1s the
same as the call supplementary service configuration, of the
circuit switched domain, stored 1n the home location register
corresponding to the terminal. However, 1n the 4G network,
the on-terminal call supplementary service configuration 1s
used as call supplementary service configuration that 1s
corresponding to the multimedia subsystem and that is
stored on the terminal. If the configuration feedback infor-
mation indicates a failure or receiving the configuration
feedback information times out, it 1s determined that the
configuration fails.

In an embodiment, after the configuration fails, the con-
figuration parameter may be discarded. That 1s, when the
home location register corresponding to the terminal fails to
store the call supplementary service configuration of the
circuit switched domain, the call supplementary service
configuration stored on the terminal 1s not changed, so that
the call supplementary service configuration stored on the
terminal can be kept synchronous with the call supplemen-
tary service configuration, of the circuit switched domain,
stored 1n the home location register. The terminal may
turther remind the user that the configuration cannot be
completed due to a network problem, and advise the user to
move to an environment covered by a network to re-perform
configuration.
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For a detailed sequence process ol performing the fore-
going steps, refer to FIG. 2. FIG. 2 shows an overall
sequence process from step S102 to step S112.

That 1s, when setting call supplementary service configu-
ration on the terminal, the user first uploads, by using the
circuit switched domain, the call supplementary service
configuration stored on the terminal to the home location
register corresponding to the terminal as call supplementary
service configuration of the circuit switched domain of the
terminal, so that the configuration 1s used to conduct the call
supplementary service on the 2G or 3G network. If the call
supplementary service configuration 1s successiully
uploaded by using the circuit switched domain, the call
supplementary service configuration 1s locally stored on the
terminal, so that the call supplementary service 1s conducted
on a 4G VoLTE network. Therefore, the call supplementary
service configuration locally stored on the terminal 1s the
same as the call supplementary service configuration, of the
circuit switched domain, stored by the terminal in the home
location register corresponding to the terminal. The user can
complete corresponding configuration on different commu-
nications networks simultaneously by successiully perform-
ing configuration on the terminal only once. In addition,
even 1f the user fails 1n configuration 1n the circuit switched
domain, the call supplementary service configuration locally
stored on the terminal 1s not changed, thereby ensuring
consistency of the call supplementary service configuration
on different communications networks. Therefore, on mul-
tiple communications networks, the foregoing call supple-
mentary service configuration has a relatively high capabil-
ity to adapt to the multiple communications networks.

Further, 1n this embodiment, before the step of receiving
an entered supplementary service configuration instruction,
the method further includes:

recerving a power-on instruction, and downloading call
supplementary service configuration of the circuit switched
domain by using the circuit switched domain from the home
location register; and storing the downloaded call supple-
mentary service configuration of the circuit switched domain
as on-terminal call supplementary service configuration for
storage.

For a detailed sequence process ol performing the fore-
going steps, refer to FIG. 3. FIG. 3 shows an overall
sequence process 1n which the mobile phone terminal
uploads, after being powered on, the call supplementary
service configuration of the circuit switched domain by
using the circuit switched domain to the home location
register corresponding to the mobile phone terminal.

In an embodiment, the step of downloading call supple-
mentary service configuration, of the circuit switched
domain, corresponding to the terminal by using the circuit
switched domain from the home location register may be
specifically:

invoking a communications interface function of a radio
interface layer, and downloading the call supplementary
service configuration of the circuit switched domain from
the home location register by using the function.

For example, in an application scenario of a smartphone
that uses the Android system, as described above, when an
Android phone 1s powered on, a communications interface
function of an RIL framework provided by the Android
system may be used 1n a startup program, for example, an
RIL communications interface function of queryCallWait-
ing, to generate a query 1struction for querying call waiting
service configuration mnformation, and the query instruction
1s sent to the home location register by using the circuit
switched domain. The home location register queries,
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according to the istruction, call waiting service configura-
tion, of the circuit switched domain, corresponding to the
terminal (for example, an enabled state identifier of the
service). Then, the home location register sends the call
waiting service configuration to the terminal by using the
mobile switching center and the BSC.

After receiving the returned call waiting service configu-
ration of the circuit switched domain, the terminal may
locally store 1t. The call waiting service configuration stored
on the terminal may be used as call supplementary service
configuration that 1s used on the 4G network and corre-
sponding to the multimedia subsystem (IMS domain) or
used on another communications network in which the call
waiting service configuration needs to be stored on a termi-
nal.

That 1s, when the terminal 1s powered on, the terminal
may first query call supplementary service configuration, of
the circuit switched domain, corresponding to the terminal
by using the circuit switched domain (CS domain) from the
home location register, and use the queried configuration as
call supplementary service configuration of the IMS domain.
Therefore, the call supplementary service configuration of
the CS domain and the call supplementary service configu-
ration of the IMS domain are consistent when the terminal
1s powered on, and when the terminal 1s powered on, the call
supplementary service configuration locally stored on the
terminal 1s kept synchronous and consistent for all network
types that the terminal supports. For the user, the call
supplementary service configuration stored on the terminal
1s configuration content that 1s applicable to all communi-
cations network types. There 1s no need to further perform
separate configuration according to different categories,
thereby improving a capability of adapting to multiple
communications networks on multiple communications net-
works.

Similarly, 1t the terminal fails 1 querying call supple-
mentary service configuration by using the circuit switched
domain (a case in which the terminal 1s not in the area
covered by the 2G network and the 3G network or signal 1s
weak), the terminal does not modify the locally existing call
supplementary service configuration.

In this embodiment, before the step of receiving an
entered supplementary service configuration istruction, the
method further includes:

receiving a service configuration display instruction, and
downloading call supplementary service configuration of the
circuit switched domain by using the circuit switched
domain from the home location register; and storing the
downloaded call supplementary service configuration of the
circuit switched domain as on-terminal call supplementary
service configuration for storage, and displaying the call
supplementary service configuration.

For a detailed sequence process of performing the fore-
going steps, refer to FIG. 4. FIG. 4 shows an overall
sequence process in which the mobile phone terminal per-
forms call supplementary service configuration with the
home location register by using the circuit switched domain
alter the user enters a configuration interface of the call
supplementary service configuration.

For example, 1n an application scenario of a smartphone
that uses the Android system, as described above, when the
user opens a call supplementary service configuration page
on the Android phone, a service configuration display
instruction 1s entered. The terminal can 1nvoke a communi-
cations interface function of an RIL framework provided by
the Android system, for example, an RIL communications
interface function of queryCallWaiting, to generate a query
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instruction for querying call waiting service configuration
information and send the query instruction to the home
location register. The home location register queries, accord-
ing to the instruction, call waiting service configuration, of
the circuit switched domain, corresponding to the terminal
(for example, an enabled state 1dentifier of the service), and
then returns the call waiting service configuration to the
terminal by using the mobile switching center.

After receiving the returned call waiting service configu-
ration of the circuit switched domain, the terminal displays,
on the page, the returned call waiting service configuration
of the circuit switched domain to the user, and then locally
stores the returned call waiting service configuration of the
circuit switched domain to override locally stored call
waiting service configuration. The returned call waiting
service configuration of the circuit switched domain may be
used as call supplementary service configuration corre-
sponding to the multimedia subsystem (IMS domain).

In another embodiment, 1f a performing result of step
S108 of determining, according to the configuration feed-
back information, whether configuration succeeds 1s that the
configuration fails, the configuration parameter may still be
stored as on-terminal call supplementary service configura-
tion. However, there 1s a need to periodically upload the call
supplementary service configuration stored on the terminal
to the mobile switching center, so that the mobile switching
center stores the call supplementary service configuration
stored on the terminal as call supplementary service con-
figuration of the circuit switched domain into the home
location register.

For a detailed sequence process ol performing the fore-
going steps, refer to FIG. 5. FIG. 5 shows an overall
sequence process 1n which the mobile phone terminal peri-
odically re-performs configuration after failing to upload the
call supplementary service configuration of the circuit
switched domain to the home location register by using the
circuit switched domain.

That 1s, 1n this embodiment, when the user opens the call
supplementary service configuration interface of the termi-
nal to perform configuration, 1f a returned result obtained
alfter the call supplementary service configuration of the
circuit switched domain 1s uploaded to the home location
register by using the circuit switched domain 1s a setting
failure or a timeout (the terminal 1s not 1n the area covered
by the 2G or 3G network or a signal of the terminal 1s weak),
the call supplementary service configuration entered by the
user 1s still used as on-terminal call supplementary service
configuration for storage. However, the call supplementary
service configuration 1s continually sent to the home location
register periodically, until the home location register returns

configuration feedback information indicating a configura-
tion success.

As described in the foregoing example, 1f the user locally
sets the call waiting service to an enabled state, but a setting
result returned by using the communications interface func-
tion setCall Waiting of the RIL framework indicates a failure,
the call waiting service 1s still set to the enabled state on the
terminal. However, there 1s still a need to i1nvoke the
communications interface function setCallWaiting of the
RIL framework at an 1nterval of a preset time (for example,
10 minutes, half an hour, or 1 hour) to initiate a configuration
parameter for setting the call waiting service to the enabled
state to the home location register. If the terminal moves to
the area covered by the 2G or 3G network or signal strength
of the terminal recovers, a configuration success message
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returned by the home location register may be received.
Theretfore, logic of invoking the setCallWaiting function
periodically 1s ended.

Using this solution may enable the user to perform
configuration in any environment. For example, 11 the user
1s 1n coniined space and the foregoing solution 1s used, a
configuration failure 1s always prompted in a process of
performing call supplementary service configuration by the
user 1n the confined space because the configuration cannot
be completed by using the circuit switched domain. The user
needs to move to an area in which signal strength 1s
relatively strong so as to complete the configuration process.
However, after the process 1s added, the user 1n the confined
space needs to perform configuration only once. After the
user leaves the confined space and signal strength recovers,
the terminal may automatically complete corresponding
configuration by using the circuit switched domain, thereby
reducing a quantity of times that the user performs configu-
ration, and 1mproving operation convenience.

In another embodiment, 1f a performing result of step
S108 of determining, according to the configuration feed-
back information, whether configuration succeeds 1s that the
configuration fails, the configuration parameter may still be
stored as on-terminal call supplementary service configura-
tion. However, a network handover event needs to be
detected. When 1t 1s detected that a network handover
occurs, overall call supplementary service configuration
stored on the terminal 1s uploaded to the mobile switching
center, so that the mobile switching center stores the overall
call supplementary service configuration stored on the ter-
minal as call supplementary service configuration of the
circuit switched domain into the home location register. That
1s, when the configuration fails, there 1s no need to periodi-
cally upload the call supplementary service configuration of
the circuit switched domain, but the call supplementary
service configuration of the circuit switched domain needs to
be uploaded only when a handover of the communications
network occurs.

The network handover event i1s a system event triggered
when a coverage area in which the terminal 1s located 1s
handed over from the L.TE network to the 2G or 3G network,
or a coverage area 1s handed over from the 2G or 3G network
to the LTE network. When 1t 1s detected that a network
handover occurs, the terminal 1s definitely 1n coverage of a
2G network or a 3G network (otherwise, there 1s no han-
dover process). Therefore, the circuit switched domain
keeps 1n a connected state. In this case, the locally stored call
supplementary service configuration 1s sent to the home
location register for storage, thereby avoiding a case 1n
which a circuit switched domain configuration instruction
may be meaninglessly sent for multiple times 1n a configu-
ration process of periodically sending the circuit switched
domain configuration instruction. Therefore, a quantity of
times that the circuit switched domain initiates communi-
cation 1s reduced. For a mobile device, power consumption
1s reduced, and a battery life 1s prolonged.

In an embodiment, a synchronization apparatus for call
supplementary service configuration 1s further correspond-
ingly provided. As shown 1n FIG. 6, the apparatus includes:
a configuration instruction receiving module 102, a circuit
switched domain configuration module 104, a feedback
information receiving module 106, and a local configuration
module 108.

The configuration instruction recerving module 102 1s
configured to receive an entered supplementary service
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configuration instruction, and obtain a configuration param-
cter corresponding to the supplementary service configura-
tion 1nstruction.

The circuit switched domain configuration module 104 1s
configured to upload the configuration parameter to a mobile
switching center by using a circuit switched domain, so that
the mobile switching center stores the configuration param-
cter as call supplementary service configuration of the
circuit switched domain into a home location register.

The feedback mformation recerving module 106 1s con-
figured to receive returned configuration feedback informa-
tion.

The local configuration module 108 i1s configured to
determine, according to the configuration feedback infor-
mation, whether configuration succeeds, and store the con-
figuration parameter as on-terminal call supplementary ser-
vice configuration if the configuration succeeds.

In an embodiment, as shown 1n FIG. 7, the synchroniza-
tion apparatus for call supplementary service configuration
further includes a power-on synchronization module 110,
configured to receive a power-on instruction, and download
call supplementary service configuration of the circuit
switched domain by using the circuit switched domain from
the home location register; and store the downloaded call
supplementary service configuration of the circuit switched
domain as on-terminal call supplementary service configu-
ration.

In an embodiment, as shown 1n FIG. 7, the synchroniza-
tion apparatus for call supplementary service configuration
further includes a configuration display module 112, con-
figured to receive a service configuration display instruction,
and download call supplementary service configuration of
the circuit switched domain by using the circuit switched
domain from the home location register; and store the
downloaded call supplementary service configuration of the
circuit switched domain as on-terminal call supplementary
service configuration, and display the on-terminal call
supplementary service configuration.

In an embodiment, the power-on synchronization module
110 or the configuration display module 112 1s further
configured to invoke a communications interface function of
a radio interface layer, and download call supplementary
service configuration of the circuit switched domain from
the home location register by using the function.

In this embodiment, the local configuration module 108 1s
further configured to discard the configuration parameter 1f
the configuration fails.

In another embodiment, the local configuration module
108 1s further configured to store the configuration param-
eter as on-terminal call supplementary service configuration
if the configuration fails; and periodically upload the call
supplementary service configuration stored on the terminal
to the mobile switching center, so that the mobile switching
center stores the call supplementary service configuration
stored on the terminal as call supplementary service con-
figuration of the circuit switched domain into the home
location register.

In an embodiment, the local configuration module 108 1s
further configured to store the configuration parameter as
on-terminal call supplementary service configuration 1f the
configuration fails; and when 1t 1s detected that a network
handover occurs, upload the call supplementary service
configuration stored on the terminal to the mobile switching
center, so that the mobile switching center stores the call
supplementary service configuration stored on the terminal
as call supplementary service configuration of the circuit
switched domain 1nto the home location register.
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FIG. 8 1s a schematic structural diagram of a terminal
according to an embodiment of the present invention. As
shown 1n FIG. 8, the user equipment may include: at least
one processor 401 such as a CPU or a baseband controller,
at least one mobile communications radio frequency com-
ponent 403, a memory 404, and at least one communications
bus 402. The communications bus 402 1s configured to
implement connection and communication between these
components. The memory 404 may be a high-speed RAM
memory, or may be a non-volatile memory (non-volatile
memory), such as at least one magnetic disk memory.
Optionally, the memory 404 may be at least one storage
apparatus located far away from the processor 401. A set of
program code 1s stored in the memory 404, and the processor
401 1s configured to mmvoke program code stored in the
memory to perform the following operations:

receiving an entered supplementary service configuration
istruction, and obtaining a configuration parameter corre-
sponding to the supplementary service configuration instruc-
tion;

uploading the configuration parameter to a mobile switch-
ing center by using a circuit switched domain, so that the
mobile switching center stores the configuration parameter
as call supplementary service configuration of the circuit
switched domain 1nto a home location register;

receiving returned configuration feedback information;
and

determining, according to the configuration feedback
information, whether configuration succeeds, and storing the
configuration parameter as on-terminal call supplementary
service configuration 1f the configuration succeeds.

Optionally, before the step of receiving an entered supple-
mentary service configuration mstruction, the processor 401
turther:

receives a power-on struction, and downloads call
supplementary service configuration of the circuit switched
domain by using the circuit switched domain from the home
location register; and

stores the downloaded call supplementary service con-
figuration of the circuit switched domain as on-terminal call
supplementary service configuration.

Optionally, before the step of receiving an entered supple-
mentary service configuration mstruction, the processor 401
turther:

receives a service configuration display instruction, and
downloads call supplementary service configuration of the
circuit switched domain by using the circuit switched
domain from the home location register; and

stores the downloaded call supplementary service con-
figuration of the circuit switched domain as on-terminal call
supplementary service configuration, and displays the on-
terminal call supplementary service configuration.

Optionally, the step of downloading, by the processor 401,
call supplementary service configuration of the circuit
switched domain by using the circuit switched domain from

the home location register 1s:

invoking a communications interface function of a radio
interface layer, and downloading the call supplementary
service configuration of the circuit switched domain from
the home location register by using the function.

Optionally, after the step of determining, according to the
configuration feedback information, whether configuration
succeeds, the processor 401 further:

discards the configuration parameter i the configuration

fails.
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Optionally, after the step of determiming, according to the
configuration feedback information, whether configuration
succeeds, the processor 401 further:

stores the configuration parameter as on-terminal call
supplementary service configuration 1f the configuration
fails; and

periodically uploads the call supplementary service con-
figuration stored on the terminal to the mobile switching
center, so that the mobile switching center stores the call
supplementary service configuration stored on the terminal
as call supplementary service configuration of the circuit
switched domain 1nto the home location register.

Optionally, after the step of determiming, according to the
configuration feedback information, whether configuration
succeeds, the processor 401 further:

stores the configuration parameter as on-terminal call
supplementary service configuration 1f the configuration
fails; and when 1t 1s detected that a network handover occurs,
uploads the call supplementary service configuration stored
on the terminal to the mobile switching center, so that the
mobile switching center stores the call supplementary ser-
vice configuration stored on the terminal as call supplemen-
tary service configuration of the circuit switched domain
into the home location register.

In an embodiment, to resolve the foregoing problems, a
synchronization system for call supplementary service con-
figuration 1s further proposed. As shown in FIG. 9, the
system 1ncludes a terminal 10 and a home location register
20.

The terminal 10 1s configured to receive an entered
supplementary service configuration instruction, and obtain
a configuration parameter corresponding to the supplemen-
tary service configuration instruction; and upload the con-
figuration parameter to a mobile switching center by using
a circuit switched domain, so that the mobile switching
center stores the configuration parameter as call supplemen-
tary service configuration of the circuit switched domain
into the home location register.

The home location register 20 1s configured to return
corresponding configuration feedback information to the
terminal by using the mobile switching center.

The terminal 10 1s further configured to determine,
according to the configuration feedback information,
whether configuration succeeds, and store the configuration
parameter as on-terminal call supplementary service con-
figuration nto the terminal 11 the configuration succeeds.

In an embodiment, as shown 1n FIG. 10, the synchroni-
zation system for call supplementary service configuration
turther includes a home subscriber server 30.

The terminal 10 1s further configured to: when being
handed over to a communications network based on the
circuit switched domain, obtain the call supplementary
service configuration stored on the terminal 10, and upload
the call supplementary service configuration stored on the
terminal 10 to the home subscriber server 30 corresponding
to the terminal 10 for storage.

The home subscriber server 30 1s further configured to
send the call supplementary service configuration to the
home location register 20 corresponding to the terminal 10,
where the call supplementary service configuration 1s stored
as call supplementary service configuration of the circuit
switched domain.

In an embodiment, as shown in FIG. 10, the home
location register 20 1s further configured to: when the
terminal 10 1s handed over to a communications network
based on a multimedia subsystem, send the call supplemen-
tary service configuration, of the circuit switched domain,
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corresponding to the terminal 10 to the home subscriber
server 30 corresponding to the terminal.

The home subscriber server 30 1s further configured to
deliver the received call supplementary service configura-
tion, of the circuit switched domain, corresponding to the
terminal to the terminal 10, so that the terminal 10 stores the
call supplementary service configuration, of the circuit
switched domain, corresponding to the terminal as on-
terminal call supplementary service configuration.

In an embodiment, to improve network adaptation of call
supplementary service configuration, a synchronization
method for call supplementary service configuration 1s fur-
ther proposed for the foregoing synchronization system for
call supplementary service configuration, where the method
may depend on a computer program, and the computer
program may run on a computer system that complies with
the von Neumann system. The computer system may be the
computer system shown in FIG. 9 that includes the terminal
and the home location register, or the computer system
shown 1in FIG. 10 that includes the terminal, the home
location register, and the home subscriber server.

In this embodiment, specifically, as shown 1n FIG. 11, the
method includes:

Step S202: A terminal recerves an entered supplementary
service configuration mnstruction, and obtains a configuration
parameter corresponding to the supplementary service con-
figuration instruction; and uploads the configuration param-
cter to a mobile switching center by using a circuit switched
domain, so that the mobile switching center stores the
configuration parameter as call supplementary service con-
figuration of the circuit switched domain into a home
location register.

Step S204: The home location register returns corre-
sponding configuration feedback information to the terminal
by using the mobile switching center.

The supplementary service configuration instruction 1s an
instruction used to configure a supplementary service, such
as an 1instruction for enabling or disabling a call waiting
service. The configuration parameter 1s a parameter that 1s
used for executing a call supplementary service and that 1s
included 1n the supplementary service configuration instruc-
tion.

In this embodiment, a centralized call supplementary
service configuration interface may be displayed, where the
centralized configuration interface 1s used to configure a
configuration parameter of a call supplementary service that
1s applicable to all existing mobile network types. For
example, the call waiting service may be configured by
using a checkbox (checkbox). IT a user selects the checkbox,
which means entering a configuration instruction for
enabling the call waiting service, the entered configuration
parameter 1s enabled; or 11 the user deselects the checkbox,
which means entering a configuration instruction for dis-
abling the call waiting service, the entered configuration
parameter 1s disabled. The configuration parameter that 1s
applicable to all the mobile network types and entered by
using the centralized configuration interface 1s on-terminal
call supplementary service configuration, where the on-
terminal call supplementary service configuration 1s stored
on the terminal that performs the foregoing steps, and may
be applied to a 4G network corresponding to a multimedia
subsystem (IMS domain) or another communications net-
work 1n which call supplementary service configuration 1s
stored on a terminal.

In this embodiment, the terminal may use the foregoing
entered configuration parameter as a function invoking
parameter to mvoke a commumnications interface function of
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a radio interface layer (RIL, radio interface layer), and send
the configuration parameter to the mobile switching center
MSC, located mm a core network, by using the circuit
switched domain. Then, the MSC sends the configuration
parameter to the home location register (HLR, home loca-
tion register) for storage. The configuration parameter that 1s
related to the call supplementary service and stored in the
HLR 1s call supplementary service configuration of the
circuit switched domain.

An operating system (such as Android or Windows
Mobile) of a mobile communications device such as an
existing smartphone generally provides RIL framework
code. When a communications interface function provided
by the operating system 1s being invoked, a baseband
processor of the mobile communications device can be
controlled to perform data sending and receiving work of a
radio channel, and an 1nstruction sent by the mobile com-
munications device 1s sent to the home location register by
using a series ol network eclements through the circuit
switched domain.

For example, in the Android system, a setCall Waiting,
function 1n an RIL framework (RIL communications inter-
face function for setting the call waiting service) may be
invoked to generate a corresponding instruction to control a
baseband controller to send the foregoing entered configu-
ration parameter to the home location register by using a
series of network elements in the circuit switched domain
for storage.

The home location register (HLR) 1s a database that 1s
responsible for mobile user management in a 2G or 3G
communications network; stores subscription data of a man-
aged user and location information of the mobile user, and
may provide routing information for a call to a terminal.

In this embodiment, a process in which the terminal
uploads the configuration parameter by using the circuit
switched domain 1s as follows: The terminal sends the
configuration parameter to a base station controller (BSC,
Base Station Controller) by using a channel of the circuit
switched domain through the RIL interface. Then, the base
station controller transmits the configuration parameter to
the mobile switching center (MSC, Mobile Switching Cen-
ter) by using a common channel signaling network (CCS,
Common Channel Signalling, referred to as Signaling Sys-
tem 7 1n China). Then, the mobile switching center sends the
configuration parameter to the home location register for
storage.

After receiving the configuration parameter forwarded by
the MSC, the home location register stores the configuration
parameter 1nto a database of the home location register. The
configuration parameter i1s call supplementary service con-
figuration of the circuit switched domain. Then, the home
location register may return, by using the mobile switching
center, configuration feedback information indicating a con-
figuration success to the terminal. If the home location
register fails to store the configuration parameter, the home
location register may return configuration feedback infor-
mation indicating a configuration failure to the terminal.
Correspondingly, the configuration feedback information 1s
returned to the terminal by using the above mentioned a
series of network elements 1n the circuit switched domain.
The terminal may obtain the configuration feedback infor-
mation by parsing the configuration feedback information
through the RIL layer.

Step S206: The terminal further determines, according to
the configuration feedback information, whether configura-
tion succeeds, and stores the configuration parameter as
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on-terminal call supplementary service configuration into
the terminal 11 the configuration succeeds.

If the configuration feedback information is that the
configuration succeeds, the terminal stores the configuration
parameter. The configuration parameter stored on the termi-
nal 1s on-terminal call supplementary service configuration.
That 1s, a service 1s conducted according to the on-terminal
call supplementary service configuration regardless of the

2G, 3G, or 4G network. In the 2G or 3G network, the

on-terminal call supplementary service configuration 1s the
same as the call supplementary service configuration, of the
circuit switched domain, stored 1n the home location register
corresponding to the terminal. However, 1n the 4G network,
the on-terminal call supplementary service configuration 1s
used as call supplementary service configuration that 1s
corresponding to the multimedia subsystem and that is
stored on the terminal. If the configuration feedback infor-
mation indicates a failure or receiving the configuration
feedback information times out, it 1s determined that the
configuration fails.

In an embodiment, after the configuration fails, the con-
figuration parameter may be discarded. That 1s, when the
home location register corresponding to the terminal fails to
store the call supplementary service configuration of the
circuit switched domain, the call supplementary service
configuration stored on the terminal 1s not changed, so that
the call supplementary service configuration stored on the
terminal can be kept synchronous with the call supplemen-
tary service configuration, of the circuit switched domain,
stored 1n the home location register. The terminal may
further remind the user that the configuration cannot be
completed due to a network problem, and advise the user to
move to an environment covered by a network to re-perform
configuration.

For a detailed sequence process of performing the fore-
going steps, refer to FIG. 2. FIG. 2 shows an overall
sequence process from step S202 to step S206.

That 1s, when setting call supplementary service configu-
ration on the terminal, the user first uploads, by using the
circuit switched domain, the call supplementary service
configuration stored on the terminal to the home location
register corresponding to the terminal as call supplementary
service configuration of the circuit switched domain of the
terminal, so that the configuration 1s used to conduct the call
supplementary service on the 2G or 3G network. If the call
supplementary service configuration 1s successiully
uploaded by using the circuit switched domain, the call
supplementary service configuration 1s locally stored on the
terminal, so that the call supplementary service 1s conducted
on a 4G VoLTE network. Theretfore, the call supplementary
service configuration locally stored on the terminal 1s the
same as the call supplementary service configuration, of the
circuit switched domain, stored by the terminal 1n the home
location register corresponding to the terminal. The user can
complete corresponding configuration on different commu-
nications networks simultaneously by successtully perform-
ing configuration on the terminal only once. In addition,
even 1f the user fails 1n configuration 1n the circuit switched
domain, the call supplementary service configuration locally
stored on the terminal 1s not changed, thereby ensuring
consistency of the call supplementary service configuration
on different communications networks. Therefore, on mul-
tiple communications networks, the foregoing call supple-
mentary service configuration has a relatively high capabil-
ity to adapt to the multiple communications networks.
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Further, 1n this embodiment, before the step of receiving
an entered supplementary service configuration instruction,
the method further includes:

receiving a power-on instruction, and downloading call
supplementary service configuration of the circuit switched
domain by using the circuit switched domain from the home
location register; and storing the downloaded call supple-
mentary service configuration of the circuit switched domain
as on-terminal call supplementary service configuration for
storage.

For a detailed sequence process of performing the fore-
going steps, refer to FIG. 3. FIG. 3 shows an overall
sequence process 1n which the mobile phone terminal
uploads, after being powered on, the call supplementary
service configuration of the circuit switched domain by
using the circuit switched domain to the home location
register corresponding to the mobile phone terminal.

In an embodiment, the step of downloading call supple-
mentary service configuration, of the circuit switched
domain, corresponding to the terminal by using the circuit
switched domain from the home location register may be
specifically:

invoking a communications interface function of a radio
interface layer, and downloading the call supplementary
service configuration of the circuit switched domain from
the home location register by using the function.

For example, in an application scenario of a smartphone
that uses the Android system, as described above, when an
Android phone 1s powered on, a communications intertace
function of an RIL framework provided by the Android
system may be used 1n a startup program, for example, an
RIL communications interface function of queryCallWait-
ing, to generate a query mstruction for querying call waiting
service configuration information, and the query nstruction
1s sent to the home location register by using the circuit
switched domain. The home location register queries,
according to the mnstruction, call waiting service configura-
tion, of the circuit switched domain, corresponding to the
terminal (for example, an enabled state identifier of the
service). Then, the home location register sends the call
waiting service configuration to the terminal by using the
mobile switching center and the BSC.

After recerving the returned call waiting service configu-
ration of the circuit switched domain, the terminal may
locally store 1t. The call waiting service configuration stored
on the terminal may be used as call supplementary service
configuration that 1s used on the 4G network and corre-
sponding to the multimedia subsystem (IMS domain) or
used on another communications network in which the call
waiting service configuration needs to be stored on a termi-
nal.

That 1s, when the terminal 1s powered on, the terminal
may first query call supplementary service configuration, of
the circuit switched domain, corresponding to the terminal
by using the circuit switched domain (CS domain) from the
home location register, and use the queried configuration as
call supplementary service configuration of the IMS domain.
Therefore, the call supplementary service configuration of
the CS domain and the call supplementary service configu-
ration of the IMS domain are consistent when the terminal
1s powered on, and when the terminal 1s powered on, the call
supplementary service configuration locally stored on the
terminal 1s kept synchronous and consistent for all network
types that the terminal supports. For the user, the call
supplementary service configuration stored on the terminal
1s configuration content that 1s applicable to all communi-
cations network types. There 1s no need to further perform
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separate configuration according to different categories,
thereby 1mproving a capability of adapting to multiple
communications networks on multiple communications net-
works.

Similarly, 1f the terminal fails 1 querying call supple-
mentary service configuration by using the circuit switched
domain (a case in which the terminal 1s not in the area
covered by the 2G network and the 3G network or signal 1s
weak), the terminal does not modity the locally existing call
supplementary service configuration.

In this embodiment, the method further includes:

receiving, by the terminal, a service configuration display
instruction, and downloading call supplementary service
configuration of the circuit switched domain by using the
circuit switched domain from the home location register;
and storing the downloaded call supplementary service
configuration of the circuit switched domain as on-terminal
call supplementary service configuration for storage, and
displaying the call supplementary service configuration.

For a detailed sequence process of performing the fore-
going steps, refer to FIG. 4. FIG. 4 shows an overall
sequence process 1n which the mobile phone terminal per-
forms call supplementary service configuration with the
home location register by using the circuit switched domain
after the user enters a configuration interface of the call
supplementary service configuration.

For example, 1n an application scenario of a smartphone
that uses the Android system, as described above, when the
user opens a call supplementary service configuration page
on the Android phone, a service configuration display
instruction 1s entered. The terminal can invoke a communi-
cations interface function of an RIL framework provided by
the Android system, for example, an RIL communications
interface function of queryCallWaiting, to generate a query
istruction for querying call waiting service configuration
information of the circuit switched domain and send the
query nstruction to the home location register. The home
location register queries, according to the instruction, call
waiting service configuration, of the circuit switched
domain, corresponding to the terminal (for example, an
cnabled state 1dentifier of the service), and then returns the
call waiting service configuration to the terminal by using
the mobile switching center.

After recerving the returned call waiting service configu-
ration of the circuit switched domain, the terminal displays,
on the page, the returned call waiting service configuration
of the circuit switched domain to the user, and then locally
stores the returned call waiting service configuration of the
circuit switched domain to override locally stored call
waiting service configuration. The returned call waiting
service configuration of the circuit switched domain may be
used as call supplementary service configuration corre-
sponding to the multimedia subsystem (IMS domain).

In an embodiment, if a performing result of step S206 of
determining, by the terminal according to the configuration
teedback information, whether configuration succeeds 1is
that the configuration fails, the configuration parameter may
still be stored as on-terminal call supplementary service
configuration. However, there 1s a need to periodically
upload the call supplementary service configuration stored
on the terminal to the mobile switching center, so that the
mobile switching center stores the call supplementary ser-
vice configuration stored on the terminal as call supplemen-
tary service configuration of the circuit switched domain
into the home location register.

For a detailed sequence process of performing the fore-
going steps, refer to FIG. 5. FIG. 5 shows an overall
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sequence process 1n which the mobile phone terminal peri-
odically re-performs configuration after failing to set the call
supplementary service configuration n the home location
register by using the circuit switched domain.

That 1s, 1n this embodiment, when the user opens the call
supplementary service configuration interface of the termi-
nal to perform configuration, 1f a returned result obtained
alter the call supplementary service configuration of the
circuit switched domain 1s uploaded to the home location
register by using the circuit switched domain 1s a setting
failure or a timeout (the terminal 1s not 1n the area covered
by the 2G or 3G network or a signal of the terminal 1s weak),
the call supplementary service configuration entered by the
user 1s still used as on-terminal call supplementary service
configuration for storage. However, the call supplementary
service configuration 1s continually sent to the home location
register periodically, until the home location register returns
configuration feedback information indicating a configura-
tion success.

As described 1n the foregoing example, 11 the user locally
sets the call waiting service to an enabled state, but a setting
result returned by using the communications interface func-
tion setCall Waiting of the RIL framework indicates a failure,
the call waiting service 1s still set to the enabled state on the
terminal. However, there 1s still a need to invoke the
communications interface function setCallWaiting of the
RIL framework at an interval of a preset time (for example,
10 minutes, halt an hour, or 1 hour) to upload a configuration
parameter for setting the call waiting service to the enabled
state to the home location register. If the terminal moves to
the area covered by the 2G or 3G network or signal strength
of the terminal recovers, a configuration success message
returned by the home location register may be received.
Theretfore, logic of mvoking the setCallWaiting function
periodically 1s ended.

Using this solution may enable the user to perform
conflguration 1n any environment. For example, 11 the user
1s 1n confined space and the foregoing solution 1s used, a
configuration failure 1s always prompted in a process of
performing call supplementary service configuration by the
user 1n the confined space because the configuration cannot
be completed by using the circuit switched domain. The user
needs to move to an area in which signal strength 1s
relatively strong so as to complete the configuration process.
However, after the process 1s added, the user 1n the confined
space needs to perform configuration only once. After the
user leaves the confined space and signal strength recovers,
the terminal may automatically complete corresponding
configuration by using the circuit switched domain, thereby
reducing a quantity of times that the user performs configu-
ration, and improving operation convenience.

Further, in this embodiment, 11 a performing result of the
step of determining, according to the configuration feedback
information, whether configuration succeeds 1s that the
configuration fails, the configuration parameter may still be
stored as on-terminal call supplementary service configura-
tion. However, a network handover event needs to be
detected. When 1t 1s detected that a network handover
occurs, the call supplementary service configuration stored
on the terminal 1s uploaded to the mobile switching center,
so that the mobile switching center stores the call supple-
mentary service configuration stored on the terminal as call
supplementary service configuration of the circuit switched
domain into the home location register. That 1s, when the
configuration fails, there 1s no need to periodically upload
the call supplementary service configuration of the circuit
switched domain, but the call supplementary service con-
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figuration of the circuit switched domain needs to be
uploaded only when a handover of the communications
network occurs.

The network handover event 1s a system event triggered
when a coverage area in which the terminal 1s located 1s
handed over from the L.TE network to the 2G or 3G network,

or a coverage area 1s handed over from the 2G or 3G network
to the LTE network. When 1t 1s detected that a network
handover occurs, the terminal 1s definitely 1n coverage of a
2G network or a 3G network (otherwise, there 1s no han-
dover process). Therefore, the circuit switched domain
keeps 1n a connected state. In this case, the locally stored call
supplementary service configuration 1s sent to the home
location register for storage, thereby avoiding a case 1n
which a circuit switched domain configuration instruction
may be meaninglessly sent for multiple times 1n a configu-
ration process of periodically sending the circuit switched
domain configuration instruction. Therefore, a quantity of
times that the circuit switched domain initiates communi-
cation 1s reduced. For a mobile device, power consumption
1s reduced, and a battery life 1s prolonged.

In an embodiment, the synchronization method for call
supplementary service configuration further includes:

obtaining, by the terminal when being handed over to a
communications network based on the circuit switched
domain, the call supplementary service configuration stored
on the terminal, and uploading the call supplementary ser-
vice configuration stored on the terminal to a home sub-
scriber server corresponding to the terminal for storage; and

sending, by the home subscriber server, the call supple-
mentary service configuration to the home location register
corresponding to the terminal for storage.

The home subscriber server (HSS, Home Subscriber
Server) 1s a server, 1n the LTE network, configured to store
user configuration, 1s an upgraded version of the HLR, and
1s connected to the mobile switching center MSC. For
details, refer to FIG. 10. When the terminal moves from an
area covered by the L'TE network to an area covered by a
conventional 2G or 3G network, a coverage area handover
occurs. As shown in FIG. 12, the terminal first uploads the
locally stored call supplementary service configuration to
the HSS by using an IMS-domain eNodeB (that 1s, an
Evolved Node B, where the evolved Node B 1s referred to
as an eNB for short and 1s a base station 1n the L'TE network)
and an IMS-domain SGSN (Serving GPRS SUPPORT
NODE, mobile switching center in the LTE network) for
storage. Then, the HSS sends, by using the SGSN, the call
supplementary service configuration to an HLR correspond-
ing to a service area to which the terminal 1s handed over for
storage (in another embodiment, the HSS may directly
synchronize with the HLR; for the two synchronization
manners, refer to dashed line connections in FIG. 10). When
the terminal needs to conduct the call supplementary service
on the conventional 2G or 3G network, the MSC corre-
sponding to the terminal may conduct the service according
to the call supplementary service configuration stored in the
HLR.

Further, in this embodiment, the synchronization method
for call supplementary service configuration {further
includes:

sending, by the home location register when the terminal
1s handed over to a communications network based on a
multimedia subsystem, call supplementary service configu-
ration, of the circuit switched domain, corresponding to the
terminal to the home subscriber server corresponding to the
terminal; and

10

15

20

25

30

35

40

45

50

55

60

65

24

turther delivering, by the home subscriber server, the
received call supplementary service configuration, of the
circuit switched domain, corresponding to the terminal to
the terminal, so that the terminal stores the call supplemen-
tary service configuration, of the circuit switched domain,
corresponding to the terminal as on-terminal call supple-
mentary service configuration.

When the terminal moves from the area covered by the
conventional 2G or 3G network to the area covered by the
LTE network, a coverage area handover also occurs. As
shown 1n FIG. 13, when a handover occurs, first the home
location register HLR corresponding to the terminal sends,
by using the MSC, the call supplementary service configu-
ration stored by the terminal 1n the home location register to
the home subscriber server HSS corresponding to the service
area to which the terminal 1s handed over for storage. Then,
the home subscriber server HSS delivers, by using the IMS
domain, the call supplementary service configuration to the
terminal to perform synchronization. When the terminal
needs to conduct the call supplementary service on the LTE
network, a network element corresponding to the terminal
may conduct the service according to the call supplementary
service configuration stored on the terminal.

That 1s, 1f an existing operator provides an interface for
storing the call supplementary service on a network, that 1s,
provides an interface on the home subscriber server HSS for
storing the on-terminal call supplementary service configu-
ration, the terminal can maintain synchronous with the HSS
in terms of the stored call supplementary service configu-
ration. However, when a handover is performed between
different network environments, call supplementary service
configuration performed by the user in the different network
environments may be synchromized by a home subscriber
server and a home location register that belong to different
networks. The user does not need to make any modification
on the terminal, and also needs to perform configuration on
the terminal only once, so that all network types can be
adapted by means of synchronization between the HSS and
the HLR, thereby improving a capability, of the call supple-
mentary service configuration stored on the terminal, to
adapt to multiple communications networks.

An embodiment of the present invention further proposes
a computer storage medium, and the computer storage
medium stores a program. When the program 1s being
executed, some or all of the steps 1n the synchronization
method for call supplementary service configuration
described 1n the embodiments of the present invention with
reference to FIG. 1 are executed.

In the foregoing synchronization method for call supple-
mentary service configuration, when performing local call
supplementary service configuration, a user first performs
configuration on a home location register corresponding to
a terminal of the user by using a circuit switched domain,
and then selects, according to a configuration result 1n the
circuit switched domain, whether to make the local configu-
ration take eflect, so that the local configuration of the user
(call supplementary service for an IMS domain) and con-
figuration stored on the home location register (call supple-
mentary service configuration for a CS domain) can be kept
synchronous. Therefore, the local configuration of the user
can be simultancously applied to an LTE network and
conventional 2G and 3G networks, and a capability, of the
call supplementary service configuration stored on the ter-
minal, to adapt to multiple communications networks 1s
improved.

In the foregoing embodiments, the description of each
embodiment has respective focuses. For a part that 1s not
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described in detail 1n an embodiment, reference may be
made to related descriptions in other embodiments.

A person of ordinary skill in the art may understand that
all or some of the processes of the methods 1n the embodi-
ments may be implemented by a computer program instruct-
ing relevant hardware. The program may be stored 1 a
computer readable storage medium. When the program runs,
the processes of the methods 1n the embodiments are per-
formed. The foregoing storage medium may include: a
magnetic disk, an optical disc, a read-only memory (Read-
Only Memory, ROM), or a random access memory (Ran-
dom Access Memory, RAM).

The foregoing embodiments merely express several
embodiment manners of the present invention. The descrip-
tion 1s relatively specific and detailed, but should not be
construed as limiting the patent scope of the present inven-
tion. It should be noted that, for a person of ordinary skill in
the art, several deformations and changes may further be
made within the conception of the present invention, which
all fall within the protection scope of the present invention.
Theretfore, the protection scope of the present imvention
patent shall be subject to the following claims.

What 1s claimed 1s:

1. A method implemented by a terminal for synchronizing
a supplementary call service configuration, the method com-
prising;:

receiving, by the terminal, a supplementary service con-

figuration instruction;

obtaining, by the terminal, a configuration parameter

corresponding to the supplementary service configura-
tion 1nstruction;

uploading, by the terminal, the configuration parameter to

a mobile switching center using a circuit switched
domain for enabling the mobile switching center to
store the configuration parameter as the supplementary
call service configuration of the circuit switched
domain for a home location register;

receiving, by the terminal, configuration feedback infor-

mation;

determining, by the terminal and according to the con-

figuration feedback information, whether a configura-
tion synchronization succeeds; and

storing, by the terminal, the configuration parameter as an

on-terminal supplementary call service configuration
when the configuration synchronization succeeds,
wherein the on-terminal supplementary call service
configuration 1s used as supplementary call service
configuration of 4G network.

2. The method according to claim 1, wherein the method
turther comprises:

before recerving, by the terminal, the supplementary

service configuration instruction:

receiving, by the terminal, a power-on 1struction, and

downloading, by the terminal, the supplementary call
service configuration of the circuit switched domain
using the circuit switched domain from the home
location register; and

storing, by the terminal, the supplementary call service
configuration of the circuit switched domain as the
on-terminal supplementary call service configura-
tion.

3. The method according to claim 2, wherein download-
ing, by the terminal, the supplementary call service configu-
ration of the circuit switched domain using the circuit
switched domain from the home location register comprises:

invoking, by the terminal, a communications interface

function of a radio interface layer, and
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downloading, by the terminal, the supplementary call
service configuration of the circuit switched domain
from the home location register using the communica-
tion 1nterface function.

4. The method according to claim 1, wherein the method
turther comprises:

before receiving, by the terminal, the supplementary

service configuration instruction:

receiving, by the terminal, a service configuration dis-
play instruction; and

downloading, by the terminal, the supplementary call
service configuration of the circuit switched domain
using the circuit switched domain from the home
location register;

storing, by the terminal, the supplementary call service
configuration of the circuit switched domain as the
on-terminal supplementary call service configura-
tion; and

displaying, by the terminal, the on-terminal supplemen-
tary call service configuration.

5. The method according to claim 1, wherein after deter-
mining, according to the configuration feedback informa-
tion, whether configuration succeeds, the method further
COmprises:

discarding, by the terminal, the configuration parameter 11

the configuration synchronization fails.

6. The method according to claim 1, wherein the method
further comprises:

alter determining, by the terminal and according to the

configuration feedback information, whether the con-

figuration synchronization succeeds:

storing, by the terminal, the configuration parameter as
the on-terminal supplementary call service configu-
ration if the configuration synchronization fails; and

periodically uploading, by the terminal, the on-terminal
supplementary call service configuration to the
mobile switching center for enabling the mobile
switching center to store the on-terminal supplemen-
tary call service configuration as the supplementary
call service configuration of the circuit switched
domain for the home location register.

7. The method according to claim 1, wherein the method
further comprises:

alter determining, by the terminal and according to the

configuration feedback information, whether the con-

figuration synchronization succeeds:

storing, by the terminal, the configuration parameter as
the on-terminal supplementary call service configu-
ration if the configuration synchronization fails; and

when detecting, by the terminal, that a network han-
dover occurs, uploading, by the terminal, the on-
terminal supplementary call service configuration to
the mobile switching center for enabling the mobile
switching center to store the on-terminal supplemen-
tary call service configuration as the supplementary
call service configuration of the circuit switched
domain for the home location register.

8. A terminal comprising;:

a memory; and

at least one processor communicatively coupled to the

memory, wherein the at least one processor 1s config-

ured to:

receive a supplementary service configuration instruc-
tion,

obtain a configuration parameter corresponding to the
supplementary service configuration instruction,
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upload the configuration parameter to a mobile switch-
ing center using a circuit switched domain for
ecnabling the mobile switching center to store the
conflguration parameter as a supplementary call ser-
vice configuration of the circuit switched domain for
a home location register,

receive configuration feedback information,

determine, according to the configuration feedback
information, whether a configuration synchroniza-
tion succeeds, and

store the configuration parameter as an on-terminal
supplementary call service configuration when the
confliguration synchronization succeeds, wherein the
on-terminal supplementary call service configuration
1s used as supplementary call service configuration
ol 4G network.

9. The terminal according to claim 8, wherein the at least
one processor 1s configured to:

betfore receiving the supplementary service configuration

instruction:

receive a power-on instruction;

download the supplementary call service configuration
of the circuit switched domain using the circuit
switched domain from the home location register;
and

store the supplementary call service configuration of
the circuit switched domain as the on-terminal
supplementary call service configuration.

10. The terminal according to claim 9, wherein to down-
load the supplementary call service configuration of the
circuit switched domain using the circuit switched domain
from the home location register, the at least one processor 1s
configured to:

invoke a communications interface function of a radio

interface layer; and

download the supplementary call service configuration of

the circuit switched domain from the home location
register using the communication interface function.

11. The terminal according to claim 8, wherein the at least
one processor 1s configured to:

belore receiving the supplementary service configuration

instruction:

receive a service configuration display instruction;

download the supplementary call service configuration
of the circuit switched domain using the circuit
switched domain from the home location register;

store the supplementary call service configuration of
the circuit switched domain as the on-terminal
supplementary call service configuration; and

display the on-terminal supplementary call service con-
figuration.

12. The terminal according to claim 8, wherein after
determining, according to the configuration feedback infor-
mation, whether configuration succeeds, the at least one
processor 1s configured to:

discard the configuration parameter 1f the configuration

synchronization fails.

13. The terminal according to claim 8, wherein the at least
one processor 1s configured to:

after determining, according to the configuration feedback

information, whether the configuration synchronization

succeeds:

store the configuration parameter as the on-terminal
supplementary call service configuration if the con-
figuration synchronization fails; and

periodically upload the on-terminal supplementary call
service configuration to the mobile switching center
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for enabling the mobile switching center to store the
on-terminal supplementary call service configuration
as the supplementary call service configuration of the
circuit switched domain for the home location reg-
ister.

14. The terminal according to claim 8, wherein the at least

one processor 1s configured to:
alter determiming, according to the configuration feedback
information, whether the configuration synchronization
succeeds:
store the configuration parameter as the on-terminal
supplementary call service configuration 1f the con-
figuration synchronization fails; and

when detecting that a network handover occurs, upload
the on-terminal supplementary call service configu-
ration to the mobile switching center for enabling the
mobile switching center to store the on-terminal
supplementary call service configuration as the
supplementary call service configuration of the cir-
cuit switched domain for the home location register.

15. A system for synchronizing a for supplementary call

service configuration, the system comprising:
a home location register configured to send configuration
feedback nformation to a terminal using a mobile
switching center; and
wherein the terminal 1s configured to:
receive a supplementary service configuration instruc-
t1on,

obtain a configuration parameter corresponding to the
supplementary service configuration instruction,

upload the configuration parameter to the mobile
switching center using a circuit switched domain for
enabling the mobile switching center to store the
configuration parameter as a supplementary call ser-
vice configuration of the circuit switched domain for
the home location register,

determine, according to the configuration feedback
information, whether a configuration synchroniza-
tion succeeds, and

store the configuration parameter as an on-terminal
supplementary call service configuration when the
configuration synchronization succeeds, wherein the
on-terminal supplementary call service configuration
1s used as supplementary call service configuration
ol 4G network.

16. The system according to claim 15, wherein:

the system further comprises a home subscriber server;

the terminal 1s further configured to:
when the terminal 1s being handed over to a commu-

nications network based on the circuit switched
domain:
obtain the on-terminal supplementary call service
configuration, and
upload the on-terminal supplementary call service
configuration to the home subscriber server;
wherein the home subscriber server 1s further configured
to send the on-terminal supplementary call service
configuration to the home location register; and

the on-terminal supplementary call service configuration
1s stored as the supplementary call service configura-
tion of the circuit switched domain.

17. The system according to claim 16, wherein:

the home location register 1s further configured to send the
supplementary call service configuration of the circuit
switched domain to the home subscriber server when
the terminal 1s handed over to the commumnication
network based on a multimedia subsystem; and
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the home subscriber server 1s further configured to deliver
the supplementary call service configuration of the
circuit switched domain to the terminal for enabling the
terminal to store the supplementary call service con-
figuration of the circuit switched domain as the on- 5

terminal supplementary call service configuration.
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